The association between Cryptosporidium, chronic diarrhoea and a proximal small intestinal mucosal enteropathy was reviewed over a six and a half year period. One hundred and twenty three children with cryptosporidiosis and no clinical evidence of immune deficiency were identified. 50% of children excreting only Cryptosporidium had chronic diarrhoea. Most cases (63%) of chronic diarrhoea occurred in the first two years of life. A mild to moderate enteropathy was present in all nine children undergoing a small intestinal biopsy and seven showed the presence of Cryptosporidium adhering to villous epithelium. All patients eventually recovered spontaneously. Cryptosporidium is a cause of chronic diarrhoea and a proximal small intestinal mucosal enteropathy in children without immune deficiency. Screening for the parasite should be part of the investigative procedures in children with chronic diarrhoea.
The association between Cryptosporidium, chronic diarrhoea and a proximal small intestinal mucosal enteropathy was reviewed over a six and a half year period. One hundred and twenty three children with cryptosporidiosis and no clinical evidence of immune deficiency were identified. 50% of children excreting only Cryptosporidium had chronic diarrhoea. Most cases (63%) of chronic diarrhoea occurred in the first two years of life. A mild to moderate enteropathy was present in all nine children undergoing a small intestinal biopsy and seven showed the presence of Cryptosporidium adhering to villous epithelium. All patients eventually recovered spontaneously. Cryptosporidium is a cause of chronic diarrhoea and a proximal small intestinal mucosal enteropathy in children without immune deficiency. Screening for the parasite should be part of the investigative procedures in children with chronic diarrhoea. (Gut 1992; 33: [1057] [1058] [1059] [1060] [1061] Cryptosporidium is a coccidian protozoan parasite found in birds, fish, reptiles, and mammals. It is an obligate parasite with a complex life cycle.' There are at least four species of which C parvum seems to be responsible for most human infection. The parasite was originally described in 19072 but the first human case was not recognised until 19763 and only eight cases were described in the literature before 1982. 4 Between 1982 and 1986 it changed from being described as an uncommon parasite4 to the most common Sixty four of 90 children had Cryptosporidium biopsy capsule'7 after obtaining informed con-alone, 32 of these (50%) had diarrhoea persisting sent. The small intestinal mucosa was studied by for 14 days or more, and 21 (33%) had diarrhoea histology, morphometry,'8 biochemistry,'9 and persisting for over 21 days. Half of the cases (32/ electron microscopy. 20 The immune competence 64) occurred in children under two years of age of patients with the most severe symptoms was and 20 (63%) of these had chronic diarrhoea screened by studying serum immunoglobulins, compared with only 38% (12/ Light microscopy of the small intestinal mucosa showed a mild to moderate enteropathy in all nine patients (Fig 4a) . In seven of the nine patients Cryptosporidium was identified adhering to the mucosa. Cryptospon'dium was found on villous, not crypt, epithelium (Fig 4b) and there was evidence of brush border effacement at sites of attachment (Fig 4c) . Scanning electron microscopy, which affords a high resolution view of the mucosal surface, proved a very effective way of detecting the organism (Fig 4d) . Giardia lamblia was identified in the mucosa in one patient but only Cryptosporidium was seen in the other patients. Villous height was reduced in all patients compared with controls (p<0001) whereas crypt depth, although increased in individual cases, was not significantly increased in the group as a whole (p>O.O5) (Fig 5) . Activity of the disaccharidases lactase, sucrase, and maltase was significantly reduced compared with controls (p<0.01) (Fig 6) and the intraepithelial lymphocyte count was significantly increased (p<0001) (Fig 7) . Immune function was screened in five of the nine patients requiring biopsy and all tests were normal.
Patients with diarrhoea were given oral rehydration therapy for 24 were subsequently placed on a diet free from cow's milk protein and lactose with no apparent clinical response. All patients eventually recovered spontaneously.
Discussion
The detection rate of cryptosporidiosis in the one year in which it was possible to be calculated was similar to the finding of 1 The association between a proximal small intestinal enteropathy and cryptosporidiosis in man has not been well established. In this study there was a remarkably consistent proximal small intestinal enteropathy of mild to moderate severity. Such an abnormality might be considered to be insufficient to explain the severity and chronicity of symptoms, however, involvement of widespread areas of the intestine including the colon have been described in cryptosporidiosis3 13 and the extent of the enteropathy may be an important factor in these cases.
The organism was only seen on villous epithelium. In immune deficient states Cryptosporidium is also found attached to crypt epithelium within the crypt lumen,2930 indicating differences in the extent of colonisation of the mucosal surface in the two conditions. This observation is of interest in relation to the involvement of the immune system in influencing the topography of mucosal colonisation, and requires further investigation.
We conclude that Cryptosporidium is an important cause ofchronic diarrhoea with failure to thrive in immunocompetent children and is associated with a proximal small intestinal enteropathy. Screening for Cryptosponidium should be routinely carried out in such children.
proximal small intestinal mucosa. 
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